Background: Previous studies have indicated that suicidal ideation is prevalent in medical students. The factors related to school admission processes and medical school environments contribute to this high prevalence. The consequences of suicidal ideation include suicide attempts and completed suicide. This article reviewed the recent literature on suicidal ideation in medical students. Materials and methods: A systematic review of the literature was conducted to identify the articles published on the prevalence of suicidal ideation and associated factors in medical students. Original articles published from 2011 were included. Results: Seventeen studies comprising a total of 13,244 medical students from 13 Western and non-Western countries were included. The prevalence of suicidal ideation ranged from 1.8% to 53.6%. The most frequent factors associated with suicidal ideation in medical students were depression and depressive symptoms, a previous diagnosis of a psychiatric disorder, lower socioeconomic status/financial difficulties, having a history of drug use, and feeling neglected by parents. We did not find studies on interventional studies on suicidal ideation in medical students published in recent years.
Introduction
About 1 million people die from suicide every year, and in the past 45 years, the rate of suicide has increased by 60% worldwide. 1 Suicide is the second leading cause of death among young people after car accident. 1 Medical doctors are one of the highrisk groups for suicide. 2, 3 It seems that this problem arises during medical school. 4, 5 Medical students in their first year of studies have similar rates of psychological morbidity to the age-matched general population, but experience a worsening of their mental health as they progress through medical studies. [6] [7] [8] In addition to depression, suicidal ideation is a strong predictor of attempted suicide. 9 Suicidal ideation includes thinking about, considering, or planning suicide. 10 The rates of suicidal ideation in medical students vary widely, ranging from 6.0% to 43.0%. 4, [11] [12] [13] In addition, female medical students have been found to have higher rates of suicidal ideation than male students. 4 Medical students are vulnerable to suicidal ideation because of personal and professional distress resulting from several factors. 4 These include information overload, lack of leisure time, financial debt, being away from home, academic load, and work pressure.
14 Also, contact with suffering, confronting with death, and caring for vulnerable persons could be other factors that trigger emotional problems in medical students. Some studies also showed that medical students experience depression, burnout, and mental disorders at higher rates than the general population, with deterioration over the medical course. 12, 15 Research has also reported that school admission processes led to the selection of individuals at risk of vulnerability to depressive disorders and suicidal ideation, namely the traits of perfectionism, obsession, neuroticism, and introversion, as well as low self-esteem. 16, 17 Negative consequences of poor mental health among medical students include poorer academic performance, substance use (including alcohol), dropout, and suicide. 11, 18, 19 Despite their knowledge of the negative consequences, alcohol and drug use are quite high among medical students and do not differ significantly from other university students. 20 Despite easy access to medical care, medical students are often reluctant to seek psychiatric help. 21 Concerns about time, confidentiality, stigma, and the potential negative effects on their careers are associated with undertreatment of medical students for mental health problems. 21, 22 Identification of the prevalence and factors associated with suicidal ideation in medical students can help the timely detection and provision of appropriate interventions to reduce the magnitude of the problem. Furthermore, intervening at an early stage of medical training provides a way to help prevent later mental health problems, including the risk of suicide once students become practicing physicians.
This systematic review accumulated recent knowledge about suicidal ideation in medical students in both Western and non-Western countries.
Materials and methods
Our group conducted a systematic review of suicidal ideation in medical students including articles published up to June 2011. 5 In the current systematic review, we provided an update to this research by including articles published between July 2011 and May 2018. PubMed and Cochrane databases were searched for published articles using the keywords "suicidal ideation," "suicidal behavior," and "medical students". In addition, we screened the reference lists of identified articles for any additional relevant studies. The articles surviving selection were downloaded, read in full, and evaluated for eligibility. The articles were included in the systematic review if they were original articles, written in English, and included a sample of medical students. We excluded the following studies from current review: 1) duplicate reports; 2) articles with insufficient data on the prevalence of suicidal ideation for analysis, meta-analysis, or reviews; 3) articles reporting a sample of mixed college students and where medical students were not analyzed as a specific group; and 4) articles published in languages other than English. In the case of multiple publications deriving from the same study sample, we selected the articles reporting the largest or the most recent data.
Results

Article selection
A total of 603 records were obtained from the PubMed and Cochrane database searches. A further four articles were identified through screening the references of these articles. After reading articles titles and abstracts, we selected 24 articles for further evaluation. Of these articles, seven articles were excluded after reading the full text. Finally, 17 studies were included in this systematic review. Figure 1 shows the selection of articles following PRISMA guidelines.
Review of study characteristics
Seventeen studies comprising an overall total of 13,244 medical students recruited in 13 different countries were included. 9, [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] The mean number of medical students included per study was 779, ranging from 114 to 4,402. All studies were cross-sectional in design. Suicidal ideation was assessed relating to the current time, over the past 12 months, during medical studies, and lifetime. The majority of studies measured suicidal ideation using specific questions. 23, 24, 26, 28, 29, [31] [32] [33] [34] 36, 37 The following scales were used to measure suicidal ideation in the previous studies: item 9 from the Beck Depression Inventory, 25 Beck's Suicidal Ideation Scale (BSI), 27 the Suicide Behaviors Questionnaire, 30 item 9 of the Patient Health Questionnaire (PHQ), 9 and item 6 of the Kutcher Adolescent Depression Scale. 38 One study used questions about suicidal ideation as well as the General Health Questionnaire. 35 Table 1 summarizes all the included studies, including country, year of training, number of students, instruments used to measure suicidal ideation, the prevalence of suicidal ideation, and other significant findings in each study.
Prevalence of suicidal ideation
The prevalence of suicidal ideation ranged from 1.8% to 53.6%, reflecting some heterogeneity among the studies. In 
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Suicidal ideation in medical students consideration of prevalence according to timeframe, current suicidal ideation ranged from 1.8% to 24.6%, during medical school time from 3.7% to 4.7%, over the past 12 months from 7% to 35.6%, and lifetime from 2.9% to 53.6%. One study explicitly stated that the prevalence of suicidal ideation identified among medical students was higher than that for the age-matched general population. 34 One study found a significantly higher prevalence of suicidal ideation in male students than female medical students, 26 four studies found a significantly higher prevalence in female students than male students, 27, 29, 36, 37 and the remaining 12 studies did not find any statistically significant differences between the two genders. 9, [23] [24] [25] 28, [30] [31] [32] [33] [34] [35] 38 Regarding the relationship between suicidal ideation and year of study, one study found that students in clinical years had a higher prevalence of suicidal ideation than those in preclinical years, 23 two studies did not find any significant differences regarding year of study, 25, 34 and a further two studies found a higher prevalence of suicidal ideation in the first/pre-clinical years of medical studies. 27, 35 The factors most frequently associated with suicidal ideation in medical students were depression and depressive 
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Coentre and Góis symptoms, 9, 23, 25, 33, 34 previous diagnosis of a psychiatric disorder, 29, 34 lower socioeconomic status/financial difficulties, 33, 36 having a history of drug use, 10, 29 and feeling neglected by parents. 10, 29 Other factors associated with suicidal ideation included dissatisfaction with academic performance as a primary concern, 10 a history of impulsive or reckless behavior in difficult situations, 37 feeling of being better off dead, 37 nonworking mothers, 37 living alone, 25 thoughts of abandoning the course, 25 sleep disorders, 33 previous suicidal attempts, 34 mother's education level, 26 and mother's parenting style. 26 It is interesting to note that some studies reported similar levels of cannabis use in medical students compared to that in the general population, despite medical students having a better knowledge about the associated risks to both their own health status and that of their future patients. 31 Few studies have been conducted on the protective factors of suicidal ideation in medical students. However, being married was identified as a factor associated with lower odds of suicidal ideation within the previous 12 months. 32 
Discussion
This systematic review included 17 studies about suicidal ideation in medical students published between July 2011 and May 2018. We found evidence that suicidal ideation in medical students presents a concern. Three studies were published in 2017, four in 2016, one in 2015, four in 2014, and five in 2012. Our previous systematic review consisted of 10 studies published between January 2005 and June 2011. 5 Recently, an increase in the articles published outside US/ Canada and Europe was observed, with the current systematic review including three studies from Europe (Portugal, Germany, and Serbia), 28, 30, 36 two from USA, 31, 32 nine from Asia (Nepal, United Arab Emirates, China, Pakistan, and India), 9, 10, 23, 24, 26, 29, 33, 37, 38 two from Africa (Egypt and South Africa), 27, 34 and one from South America (Brazil). 25 In contrast, the overwhelming majority of studies published before 2011 were from USA, Canada, and Europe. Thus, suicidal ideation is a problem worldwide, independent of geographical location, for both Western and non-Western countries. The prevalence of suicidal ideation seems not to differ between countries from different continents or locations. Interestingly, we did not find any published articles from Australia or New Zealand.
The range in prevalence of suicidal ideation in medical students is quite large among studies. Two important factors contribute to this: the different instruments used to measure suicidal ideation and the different timeframes in which suicidal ideation was evaluated. The use of different instruments hampered comparisons of the prevalence of suicidal ideation among studies. This systematic review indicates that suicidal ideation is a relevant problem in medical students and probably higher than age-matched general population.
The results are inconsistent regarding the association between suicidal ideation and gender. This is similar to the pattern found in studies published before 2011. Recent findings show some trend toward indicating being female as a risk factor for suicidal ideation in medical students, as the majority of studies either did not find a statistically significant difference between genders or found that females are more prone to suicidal ideation.
Our results were also inconclusive regarding the year of study in medical school and prevalence of suicidal ideation. The results are almost equally divided in findings taking into account the year of study in medical school. Therefore, we cannot state whether suicidal ideation prevalence progressively increases with time spent in medical school.
As mentioned earlier, there is a paucity of published research on preventive and treatment interventions. We found only one recent intervention study for suicidality, and this was not in medical students but in paramedical students (and therefore excluded from the current review). 39 Muriungi and Ndetei conducted a clinical trial across seven campuses in Kenya Medical Training College involving an experimental group (n=1181) and a control group (n=1926) to determine the effectiveness of psychoeducation on suicidality as well as other symptoms (depression, hopelessness, anxiety, and risk of substance abuse). Suicidal ideation was measured using Beck's Scale for Suicidal Ideation at baseline, 3 months, and 6 months. The experimental group was assigned to four psychoeducation sessions (totaling 16 hours), which included lectures, simulations, group discussions, and role-plays about the factors associated with suicidality and other symptoms relating to mental health. There were no interventions in the control group. Results revealed no statistically significant reduction in symptom severity between the experimental and control groups at 3 months, but there was a significant difference at 6 months follow-up. This study demonstrates that a simple and easy intervention like psychoeducation can be effective in reducing not only suicidal ideation but also depression, hopelessness, suicide plans, suicide attempts, anxiety, depression, and risk of substance abuse.
The current systematic review has several limitations. We only included articles published in English, and in doing so, we could have excluded other important researches. Also, we did not perform a meta-analysis because the use of different instruments and timeframes limited the application of this approach. 
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Future studies should focus on the contribution of medical school culture in suicidal ideation, trying to identify which particular factor in medical education could contribute to suicidal ideation in medical students.
Also, future research should study interventions to reduce suicidal ideation experienced by medical students. Two of the factors found here to be associated with suicidal ideation were drug use and financial status, and interventions addressing these could be useful. Identifying depression and depressive symptoms, the most frequent factors associated with suicidal ideation in medical students, as well as the treatment for psychological distress, should be included in interventions. Preliminary data suggest that simple and general well-being interventions could have significant results in lowering rates of mental health problems, including suicidal ideation, in medical students. Also, we think self-care and self-reflecting in medical education, for example groups of reflecting students, could be a way of a preventive method for suicidal ideation and other psychological problems. Approaching ways of reducing the reluctance of help-seeking in medical students should be addressed, reducing de-stigmatization of mental health problems.
Conclusion
The articles published in recent years overcame the scarcity of published non-Western studies in previous years. Recent findings confirm that suicidal ideation is a significant problem for medical students. The major risk factors for medical students in terms of suicidal ideation included having depression or depressive symptoms, any other psychiatric diagnoses, feeling neglected by parents, having a history of drug use, low socioeconomic status, and/or financial difficulties. Future studies should focus on preventive as well as treatment programs to reduce suicidal ideation in medical students, and thus reducing suicidal attempts and completed suicides.
